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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination

December, 2013
ELECTIVE COURSE : MATHEMATICS

MTE-06 : ABSTRACT ALGEBRA
Time : 2 hours Maximum Marks : 50
Weightage : 70%

Note : Attempt five questions in all. Question No. 7 is
compulsory. Answer any four questions from the rest.
Calculators are not allowed.

1. (a) Prove by the method of induction that 3
+1)2n+1
124224324 ... +n?= nin 2( )
for n=1.

(b) Suppose ¢ is a homomorphism from Z, to 3
Zyyand Ker b= {0, 10, 20}. If $(23)=9,
determine all the elements that image 9
under ¢.

o el R 2

Write down the table of operation where
the operation is matrix multiplication. Is G

a group ? Is G cyclic ? Justify your answer.
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(b)

(b)

(b)
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Find the orders of the elements 7 and 9 in
Z‘lzo

Find the signatures of (124)and (13 24) in
S,, using the definition of signature.

Prove that Q+ /3Q={a+/3b|a, beQ}

is a field.

LetR={a+b\/§

a,beZ}landd:R —> Zbe

a function defined by d(a+b J5)=a2-5b2,
(i) Check whether d is a ring

homomorphism. Ifitis, find its kernel.
(i) Show that, if @ e Ris a unit, d(a) = = 1.
Check whether {(1, 1), (2, 2), (1, 2), (2, 3),
(3,3), (2, 1), (3, 2)} is an equivalence relation
on {1, 2, 3} or not. Give reasons for your
answer.
Let Q be the field of rational numbers.
Define a @ b=a+b, a©w b=2ab. Check
whether (Q, ®, ©) is a commutative ring

with identity.

Let G be a group of order 8. Show that G
has an element of order 2.

Z{x]

((1+ x)3)

Let R = . Exhibit a zero divisor

in R. Check whether x is a unit in R.

(93]



(©

(b)
(c)
6. (a)
(b)
(©)
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LetR={(a, b) | a, b e Z} be a ring with respect
to component wise addition and
multiplication as the operations. Check if
I={(a, b) e R | 2a+3b=0} is an ideal of R.

Show that every group of order 30 has a

proper and non-trivial normal subgroup.

Let r=J(7 7
0 I )
the ring of 2 X 2 diagonal matrices with real

entries. Show thatthe map f: Z — R, defined
by f(n)=n I, where I is the 2 X2 identity

ek, n ¢O} be

matrix, is a homomorphism of rings. Hence
provethatZ={nl|neZ}

If N is a normal subgroup of a group G such

G
that N is abelian, then show that

[G, G]<N.

How many non isomorphic groups of order

34 are there ? Justify your answer.

Is the subring of a PID a PID ? Justify your

answer.

Show that {0,3} is a maximal ideal in Z
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7. Which of the following statements are true ? Give
reasons for your answer.

(a) If Gis a cyclic group of order 6, then G has
3 distinct generators.

(b) If a ring has zero divisors, it also has
nilpotent elements.

(c)  Union of two subgroups of a group G is
again a subgroup of G.

(d) In a field every non-zero element is a zero

divisor.

(e)  The group Z,5 is cyclic.
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if® uesawHA : T
TH.E3Z.- 06 : 3qd s
THg ;2 gu SfyeHay 37 : 50

FeAlF : 70%
T  FA U T F IW AT FeT G, 7 A & 9 F
T o=t w7 79 & SR ST | FHergered] & FIT 37

1 STl T €1
1. (a) oA fafy @ fag FE fF n=1 % fog 3
124224324 4n2= n(n+1)(2ﬁ+1)
6

(b) T A & Z3y B/ Z,, T Tk G g 3 3
Ker b= {0, 10, 20} Af ¢ (23)=9,d9 Zy, &
U™ 9T ofaa fuifd e 7 & fag ¢ &
e yfafss 9 &1

(c) 1M fafsg 4

<o o o Ao St
Tl fafe, s w@fiEn oegE TE &1 ® G
Tk AR RN G THF §? ST I

gfte HifS |
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(b)

(©)
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Z, " a7 AR § w HCA Fd it |
g a9 1 9241 w3 gL S, H (124)
3R (132 4) ¥ foe 3@ Fifew)

fag wife o -

Q+J3Q={a+V3bja,beQ}TH FIRI

A4 AT R={a+b-/5] a, be Z} X

d:R—Z,d(a+b+/5)=a2—5b2 U IR

T Fod 2

() " HINC d TF FEF gHETE ¥ @
el | afe & df gt stfe 9w &ifs)

(i) foErRy % 9 o e R T W5 &, a9
d(a)= =1.

S| ®IT % {(1, 1), (2, 2), (1, 2), 2, 3),

(3,3), 2, 1), 3, 2)}, {1, 2, 3} W Teaan Hay

AR I ITL F HROT TR |

M difay Q wiAg dEaen &1 & 21
a®b=a+b, a® b=_2ab IRuya HfeC IS
FIT & (Q, ®, ©) TeuTw! wAfATHT Fera
& 1 T |



4. (a)

(b)

5. (a)
(b)
(©)
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oM ST G, Fife 8 %1 Uw ¥g 81 fa@m f%
G ¥ e 2 1 994 Bl B

wH AT R = m{[’;]}s).Rﬁwﬁim

fe@Ey| S BT fF v - RY T a& g 4
Bl

oM & R={(a, b) | a, b € Z} T hi
a1 3R T[N o1 WihATeT & Wiiel U oo 2 |
W9 F [={(a, b) e R| 2a+3b=0}, RSl T&
TSI © |

feamu f #ife 30 % T 948 § T fud
AR 1= THMETT SUHHE BT ¢ |

HH TS

{5 o)
0
Tl smegEl 1 aea § 1 fe@y i f(n)=n1,
g IR 6l £ Z — R, @1 [ 2 x 2 Todwh
Aege ¥ ol H TH SR B 36 TE@
fag FNTF Z={(nl|neZ}

Ife N 998 G #1 (& U91 JOm 3998 ©

rl,rzeR,r;,1‘3¢0}, 2x2

foas fag % s 2, 99 fe@mnse f®

[G, G]Jc N.

7 P.T.O.



()

Hife 34 & foha™ TR T 814 8 2 70
IR & g FHQ|

=1 PID %1 39 PID 8?7 3194 3T i g
FHIT |

feamsy % (0,3}, Z, 9 & 3fae ursTEet
2

v, adny TEfafed ¥ A HA Q@ weA ™ T 7 T ST
F FWO JdRT ?

(2)

(b)

()
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gfe G Fifc 6 1 Th1T TR ¢, 79 G & aF
3T~ 3T TR BITT |

Ife aera | Y 1 IIEE B, 79 59 e
Taaa o B €

e G & ol off 2 Svugl &1 |ftued Wt G
1 ITHHE ST |

&7 B yS YW AATd I F 99 7 |
T Zy5 T T
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